Ultracytochemical localization of dihydroorotate dehydrogenase in mitochondria and vacuoles of Saccharomyces cerevisiae.
The coenzyme-independent dihydroorotate dehydrogenase (EC 1.3.3.1) linking the pyrimidine biosynthetic pathway to the respiratory chain, was ultracytochemically localized by the tetrazolium method in derepressed exponential-phase cultures of Saccharomyces cerevisiae. Biochemical analysis showed a considerable variation of this enzyme activity in inverse proportion to the aeration of the yeast cultures. The assay also showed that after prefixation of yeast cells with 1% glutaraldehyde at 0 degrees C for 20 min, approximately one-half of the enzyme activity was preserved. The cytochemical reaction mixture contained dihydroorotate (2 mmol/L), thiocarbamyl nitroblue tetrazolium (0.44 mmol/L), phenazine methosulfate (0.16 mmol/L) and KCN (1.7 mmol/L) in Tris-HCl buffer (100 mmol/L) of pH 8.0. The osmicated formazan deposits features envelopes of mitochondria and of nuclei and were prominent in the mitochondrial inclusions and in the vacuolar membranes. The latter sites of dihydroorotate dehydrogenase activity represent biosynthetic activity in yeast vacuoles, still generally assumed to function as yeast lysosomes and storage organelles. In the light of the generally observed invasions of juvenile yeast vacuoles into mitochondria, the enzymic sites observed in mitochondrial inclusion were considered as evidence of the interactions of yeast vacuoles and mitochondria. Transfer of vacuolar membranes with dihydroorotate dehydrogenase activity into mitochondrial matrix is suggested.